The representations for the weighted Moore-Penrose inverse, the Drazin inverse, and the group inverse of the Kronecker product A Q B of the two matrices A and B are given, and by using these results, the determinant forms for projectors AA&,, A GNA, A,A, and A, A are deduced. 0 Elsevier Science Inc., 1997
INTRODUCTION
Let C" denote the n-dimensional complex vector space, Cm' n denote the space of m x n complex matrices, and Cyx n = {X E C mx " : rank X = r}.
For any A E CmX", 11 E C", and j E {1,2,.
.., n}, let A(j -+ X) denote the matrix obtained from A by replacing column j by x.
For any A E Cm'", let R(A) = { y E C'" : y = Ax, x E C"} and N(A) = {x E C": Ax = o) denote the range and the null space of A.
Let A = (aij> E CmXn, B E C P xq. The Kronecker product A 8 B of the two matrices A and B is the mp X nq matrix expressible in partitioned form as
The properties of this product can be found in [l] .
Let A E Cmx", and M and N be positive definite matrices of order m and n respectively. Then there exists a unique matrix X E C"'" satisfying The properties of these generalized inverses can be found in [2] .
In 1961, Greville [3] showed that for the Moore-Penrose inverse of the Kronecker product A @ B, there is a simple representation: 
=(A,@BB,)(A@B)=X(A@B).
From (2.1 l)-(2.13), we can obtain (2.9) immediately. denote the vector obtained from X.
Let A E C"x", H E CJJx", K E C"l'q. It is easy to verify that
By using (3.2), the matrix equation
AXH=K (3.3)
can be rewritten as the vector equation
where H T is the transpose of H. is Vec( X) = Vec( AA;,) (3.12)
z.e., x=AA;,.
Proof.
From (3.4)-(3.51, we can obtain (3.12) immediately. 
It is obvious that Vec( Ak) E R(Z,, Q Ak). From [5] , the unique solution of (3.16) is Vec( X) = (I,, @ A"), Vec( Ak). Thus, (3.16) is equivalent to the following equations:
It is obvious that the unique solution of (3.16) is equivalent to the unique solutions of (3.18). In fact The author wishes to express his appreciation to the referee for valuable comments and suggestions, including simplified proofs of corollaries 3.1 and 3.2 and some statements.
